IT was with distinct pleasure that I accepted your invitation to come to England to talk to you on this most interesting subject. And further, the knowledge that this meeting commemorates the memory of one who sacrificed his life in the advancement of our specialty makes me feel humbly grateful for the honour you have extended to me and America. I refer to Sir James Mackenzie Davidson, whose work was so well known in my country and throughout the world.
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THE PATHOLOGICAL GALL-BLADDER. No one can approach the gall-bladder problem without being familiar with the work of Robert Knox. To Dr. Leonard and myself, his publication on the " Radiography of the Gall-bladder" was probably the greatest stimulus we had in our early work upon gall-bladder disease and gall-stone diagnosis. Possibly we were a little discouraged after a careful analysis of Knox's work because of the fact that he showed there existed a large group of gall-stones, which, with existing technique, could not be demonstrated by X-rays owing largely to the physical properties of those gall-stones.
In the early days of our gastro-intestinal work, when studying the duodenum by the plate method so ably advocated by Cole of New York, we occasionally found shadows either distinctly due to gall-stones or very suggestive of such a condition. We spent a great deal of time, study and effort to determine, in every case which came to our notice in our clinic, whether gall-stones were present, and, if they were found, to distinguish between those which were readily recognized and those which were more difficult to distinguish. After achieving considerably more success than we had ventured to hope for in the beginning, we found that there were many cases showing indefinite shadows, suggestive, so far as size, position and shape went, yet hardly diagnostic of gall-stones. In addition to those fairly indefinite points there was a certain amount of increase in the density, sufficiently marked to raise the question whether those shadows might not be due to a collection of gall-stones in the gall-bladder. After a period of time, during which we met with discouragement from many quarters, and especially from a numberof our colleagues, it was gradually forced upon us in a good many cases in which we thought, because of the density and the shape of the shadows, that we were dealing with gall-stones, whereas, on operation, the gall-bladder was found not to contain stones, that the shadows shown might be due to the gall-bladder itself, and that the organ was rendered visible by changes in the gall-bladder or its contents, viz., chronic thickening of the walls, inspissated bile or very thick and dark bile. We accordingly cbanged our opinion on the question of gall-stone diagnosis, and in our reports on cases examined altered our description and referred to the condition as " The Pathological Gallbladder." Our interest became centred on this aspect of our work, and it became obvious from previous experience in gastro-intestinal work, and more especially from observations on the right upper quadrant of the abdomen, that we had not been able up to that period to demonstrate the normal gall-bladder; and we believe that the statement holds good to-day. There may be an occasional exception to this rule, when the normal healthy gall-bladder is shown, but speaking generally it may be safely asserted that, as a rule, in the great majority of cases we are unable to demonstrate the normal healthy gallbladder. With this conviction in our minds we began to recognize a shadow in the right upper quadrant, consistent in size, shape and position with what we supposed the gall-bladder itself rendered visible on the negative. We concluded that what was shown was the gall-bladder, and that its visualization was rendered possible by some change within itself. This we regarded as the pathological gall-bladder with or without gall-stones. Again, we found that our colleagues did not take kindly to this observation, their efforts, aided by most of the roentgenologists, were directed to prove that the normal gallbladder could be demonstrated, and, therefore, that our deductions were erroneous. For a time, in the work of our clinic, we stood alone in the field of pathological gall-bladder diagnosis; however, within the last few months there has been a change of opinion, and others are beginning to share our views on the subject. This rapid change in opinion was particularly brought about by one of the younger radiologists, Kirkland, of Muncie, Indiana, who was associated with me in the army and became interested in this branch of our specialty. (1i his return to civil practice he was fortunately located in a State and in a part of our country in which gall-stones and biliary disease appeared to be comparatively common in people of an age rendering them susceptible to those conditions. Within a year or two he made a collection almost equal to ours in number. He carried on the work on lines similar to our own, and, studying the cases from the same point of view, he obtained comparable results from the X-ray point of view. He was fortunate enough to have the surgical findings in agreement with his X-ray diagnosis in a large percentage of the cases examined. As an outcome of this he was invited to the Mayo Clinic for two months, and during that time he examined by X-rays the gall-bladder cases investigated at the clinic, diagnosed clinically as gall-stone or gall-bladder cases and prepared for operation. I have not his exact figures, but I believe that in 92 per cent. of the cases he examined the diagnosis of gall-stones or gall-bladder disease was found to be correct. The total number examined was over 100. This appears to me to be a very startling but satisfactory demonstration of the ability of a trained observer, following a comprehensive technique to prove the value of the method. I cannot personally speak too highly of my appreciation of Dr. Kirkland's work.
Later, as we perfected the technique of the examination of the upper right quadrant, there came a time when we needed, in a large number of cases, other evidence to help substantiate the visible gall-bladder, so we began to enumerate and classify observations which we called "indirect evidence" or " secondary evidence." We prefer the latter term.
PRESSURE DEFORMITY.
We found that the normal healthy gall-bladder did not cause pressure so that it would outline itself upon the barium mass. We also found, however, that when we obtained this pressure deformity of a certain character it was almost conclusively due to the gall-bladder, and in almost every instance to disease of the gall-bladder, in other words, we were dealing with a pathological gall-bladder.
We classify this filling defect, or pressure deformity, in various ways. The effect of the gall-bladder pressure is exercised upon the first portion of the duodenum, in both the antero-posterior and lateral diameters. We may find in the gastro-intestinal examinations deformity of the first portion of the duodenum due to various causes, such as poor filling of the cap at the moment of exposure, malposition of the stomach for various reasons, either normal or abnormal, spasm at the pylorus, adhesions, and ulcer. I believe that most of us can recognize the characteristic changes of ulcer as easily as cancer of the stomach. There may be unusual deformities, sometimes hard to differentiate from ulcer, but we have our method of determining these with more or less certainty.
In the deformity due to a gall-bladder we have a definite and tangible shadow, which we have termed a " half-shadow," due to the convex or round surface of the gall-bladder pressing against the corresponding surface of the duodenum. To make this important point clear, we assume that the pathological gall-bladder possesses a positive pressure from the contents, either gallstones or altered bile. The distended gall-bladder becomes spherical, and any part of its contour will be more or less convex. If the pressure is sufficiently great it will make an impression on the corresponding surface of the duodenum and when the opaque material fills the "cap" it is unable to overcome the pressure exercised by the gall-bladder, and a concave depression will appear at the part in apposition with the gall-bladder. If the edge of the liver, which is a flat surface as a rule, presses against the duodenum, we lack the " halfshadow," as we have no concavity to produce this half-shadow. My own colleagues in America have not seemed to grasp the fundamentals of pressure deformity due to the gall-bladder-i.e., the interpretation or differentiation of a pressure deformity due to a gall-bladder in contradistinction to that of a liver edge must be understood and recognized, to make what I am going to say clear and easy of interpretation.
CAUSATION OF PRESSURE.
Why should the gall-bladder cause this pressure? In the first place, we have pathological gall-bladders with no adhesions, and a great many with adhesions between the gall-bladder and the duodenum. The chances are that at some period of the examination or examinations there will be tension within a pathological gall-bladder greater than the tension within the duodenum when filled with barium. We conclude that when the stomach is in either the prone or lateral position it cannot, in view of the power exerted by gravity, peristalsis, and the weight of the barium mass, push to one side a gall-bladder in close approximation to the duodenum; we then have the feeling that tension is greater in the gall-bladder than in the duodenum. We admit that occasionally one finds a perfectly healthy gall-bladder which for a short period of time is under tension, but which empties itself sooner or later. On the other hand, a gall-bladder under tension with power to impose itself upon the first portion of the duodenum is potentially pathological in some degree.
Unfortunately, we must admit that under ordinary circumstances fluoroscopy does not help to determine these facts; their determination can only be obtained with the most careful plate or film method. Many cases show deformity not in the prone position, but in the lateral position only, so that all views must be taken. Many cases show the pressure deformity of the gall-bladder upon the first portion of the duodenum in the lateral position but they more frequently show the picking up of the second portion of the duodenum and its extension back toward the spine in the horizontal position. It is therefore important, when one suspects a deformity due to a distended pathological gallbladder, to endeavour in every way possible to demonstrate the half-shadow effect, because this, in our opinion, is peculiar to the deformity caused by the convex body of the gall-bladder. With gall-stones of the type invisible to X-rays we occasionally see a serrated edge to the shadow produced by the gallbladder against the duodenum.
I have no statistics as to the relative frequency of pressure deformity and pathological gall-bladder, but to-day Dr. Leonard and I feel more convinced than ever that this deformity is one of our strongest links in the chain of evidence in the direction of the diagnosis of a pathological gall-bladder.
INVOLVEMENT OF SECOND PORTION OF THE DUODENUM.
The second important structure involved-although perhaps not so frequently as the first portion of the duodenum-is the second portion.
Those who have carried out one method of procedure, covering a large series of cases and over a long period of time, realize the appearance of the average normal stomach. In the prone position we find that the second portion of the duodenum extends downward parallel to the vertebrae, until it reaches its third portion, where it passes upwards and behind the stomach; the position of the second portion has a great significance in the diagnosis not only of gall-bladder disease but of other conditions. Exceptions are met with in very stout or very poorly nourished patients, or in those with scoliosis or some skeletal defect which gives rise to change in the organs generally; apart from these the position of the second portion of the duodenum is constant, as above outlined; a very common change due to gallbladder disease is the picking up of the second portion of the duodenum outward toward the liver, and in quite a number of cases the size of the gall-bladder can be outlined by the position of the second portion of the duodenum. In the study of the pancreas, changes in the second portion form our most important diagnostic sign. In the lateral position, instead of the second portion of the duodenum passing downward and parallel to the vertebra, it often takes a backward curve, depending upon the size of the head of the pancreas. With a nodular pancreas this pressure deformity of the nodules will be seen on the barium-filled second portion of the duodenum so clearly that there is no great difficulty in the interpretation. Again, in the lateral position, a duodenum that passes backward towards the vertebrae, and then forms an angle passing downward again to its normal position, is most significant of gall-bladder disease. Burnham, of San Francisco, at a meeting of the American Roentgen Ray Society, in September, 1922, very definitely brought out this observation in a large series of cases.
In dealing with retroperitoneal tumours-for example, sarcoma-the duodenum will be found to be pushed in the opposite direction, and the tumour mass will be outlined upon the posterior portion of the duodenum; it can be detected by the new position which the second portion of the duodenum takes as compared with the normal.
It is of course unnecessary to say that the best results will be obtained by the plate or film method; with sufficient experience this observation can be detected fluoroscopically. The post-operative case is an exception to general rules; all the above observations may be valueless because of fixation, omental and otherwise. All cases that have undergone previous abdominal operation, especially of the upper right quadrant, are difficult to interpret, as normal relations are so definitely disturbed in some instances. We cannot urge too strongly a careful consideration of all these facts relative to gall-bladder disease. The second portion of the duodenum plays its most important part in the diagnosis of the gall-bladder region.
When the duodenum passes outward towards the liver, and then proceeds downward to its normal position, we must consider that this position of the duodenum is due definitely to fixation, and in only rare exceptions will this be found to be due to other than gall-bladder adhesions. When this occurs it is a very definite observation.
PRESSURE UPON THE ANTRUM.
Pressure of the gall-bladder upon the antrum of the stomach will occur as frequently as pressure deformity on the first portion of the duodenum; in a large number of cases it will be found on the first portion of the duodenum, extending on to the antrum. In this observation we must look for this halfshadow effect. Another observation of value is the transposition of the jejunum from its normal position from the left to the upper right quadrant. This has frequently been of assistance to us in the determination of gall-bladder disease; but we appreciate from experience that tuberculoug or other peritonitis earlier in life may be the cause. It is remarkable how easily the gall-bladder throws out adhesions and picks up adjacent structures. FILLING OF THE AMPULLA OF VATER. A fourth observation of relatively common occurrence, but possibly not of quite such definite value, is the filling of the ampulla of Vater. We have found, in every instance in which we have had the cases operated upon, that if we could show the ampulla full of barium throughout a series of gastro-intestinal plates or films, this was significant of one of two conditions-gall-bladder disease or disease of the pancreas. We know, of course, changes frequently occur in the pancreas secondary to chronic gall-bladder disease. At one time we kept a record of a series of these visible ampulla cases operated upon for gall-bladder disease and other conditions to the number of twenty-seven; in every instance they displayed disease either of the gall-bladder or of the pancreas, or both. If all the other indications outlined are absent or cannot be demonstrated, and if we find only the filling of the ampulla of Vater, we feel that we have neglected for one reason or another to obtain the most satisfactory results from this method throughout the examination.
CHANGE IN POSITION OF PROXIMAL PORTION OF TRANSVERSE COLON.
Another observation that can be mentioned, and which is of considerable importance, is the change in position of the proximal portion of the transverse colon. In a way it forms a secondary hepatic flexure, or, as we have sometimes called it, a " pseudo-hepatic flexure." Very often, in the absence of all other signs, this change of the transverse colon will be present and will constitute the only diagnostic sign pointing to the gall-bladder.
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One other diagnostic factor, brought forward by Carman, Burnham, and others, which we have felt was not entirely reliable, is so-called spasm which occurs in the antrum of the stomach. Possibly this should be observed with the fluoroscope rather than with plates or films; we do not attach any considerable significance to it, unless it appears in conjunction with other signs which make the diagnosis positive.
It can be readily seen that if these observations which I have enumerated are reliable, we have considerable evidence to help towards the diagnosis of a pathological gall-bladder or gall-stones, apart from the visible gall-bladder. To me this makes the work still more satisfactory, because we are not depending upon one diagnostic observation, but upon numerous observations, any one of which may be of the utmost importance in a given case.
NEGATIVE VALUE OF X-RAYS.
Many have asked the question, "What is the negative value of X-rays ? " We feel, perhaps now more strongly than ever, that if we have evidence which makes for a positive diagnosis, then the absence of all of this evidence has some value towards the negative aspect of the study. We are sure that, with a at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from proper examination, a given case of actual pathological processes of the gallbladder can be recognized in almost every instance by changes manifested in the plate or film of the X-ray examination. There are, unquestionably, degrees of pathological processes, such as mild cholecystitis, which do not change the quality of the bile to any extent or give rise to thickening of the bladder wall. I do believe that even in these cases we can, with careful films, bring out secondary evidence of diagnostic importance. Even with cholesterin stones, which are usually in numbers, if we have a large number we have mass, and if we have mass we have increased density. It may not always be possible to recognize individual stones, but with increased density and the shape of the gall-bladder we can be pretty sure that we are dealing with a chronic gallbladder, or with stones, or both. The question is then asked as follows: " Why, when we have simply the microscopic change in the gall-bladder wall, can we detect these changes with X-rays 2 " So far as our experience is concerned, and so far as we can find from the literature, the moment infection takes place in the gall-bladder there is change in the tissue of the gall-bladder, and immediately, or very soon, the bile becomes turbid, cloudy, considerably darker, and more tar-like. We found in a series of laboratory tests that this bile, as it darkens in colour from the normsl, became denser in quality, with increase of opacity. We have had gall-bladders removed, and with an immediate specific gravity test of the bile we found it was double the normal. It is perfectly obvious that with this increase in density, or specific gravity, this condition is more easily recognizable with X-rays.
PERSEVERANCE NECESSARY.
We have been asked many times by our colleagues, especially of the younger group, why we can show things so constantly when they are unable to do so with the same apparatus and with the same type of people. Perhaps that question can be answered by stating that one big factor in gall-bladder work, aside from the necessary apparatus and facilities, is perseverance. The investigator should continue his work in an individual case until he has obtained, through a series of films, a most satisfactory negative from every point of view. This means that the patient must be absolutely at rest without breathing. The technique, the quality, and the exposure value must be exact for the individual case; for this there is no standard. The second big factor in this study seems to me to be a willingness to look for and to admit that these changes exist and can be found. I think that, in view of our experience, covering a number of years and a large series of cases, we have in the use of X-raysta very definite method of endeavour should be to make our practice in this speciality as near. 100 per cent. as is humanly possible. 
